The mammary gland contains adult stem cells that are capable of self-renewal. This population plays an important role in the development of mammary gland and breast cancer pathogenesis. The studies of mammary stem cells are limited due to the difficulty to acquire and expand adult stem cell population in an undifferentiated state. In this study, we developed mammosphere cultures of nulliparous cynomolgus monkeys (Macaca fascicularis; Mf) as a culture system to enrich mammary stem cells.
INTRODUCTION
Multipotent stem cells, known as adult stem cells, are essential to the maintenance of most tissues in the body throughout life. These cells have the ability to undergo self-renewal to produce two stem cells or can divide in a fashion such that one cell remains a stem cell while the other daughter cell undergoes further differentiation. Adult stem cells are normally only present in small numbers within most tissues following gestational development.
Mammary gland development is unique, however, as full differentiation of this organ is only attained at adulthood through pregnancy and lactation (Liu et at., 2005) . Consistent with this fact, nulliparous breasts are known to contain large numbers of undifferentiated stem cells (LaMarca and Rosen, 2008; Stingl et al., 2006) . Adult mammary glands consist of the lobular and ductal structures composed of three cell lineages: alveolar epithelial cells that line the alveoli and synthesize milk proteins; ductal epithelial cells that line the lumen of the ducts; and myoepithelial cells that form the basal layer of both the ducts and alveoli. Alveolar, ductal, and myoepithelial components of the mammary gland initially originate from a common multipotent adult stem cell, the mammary stem cell (MaSC) . 
METHODS

Breast Tissue Collection
We conducted breast biopsy on adult (Lombardo et al., 2015) .
Differentiation
Cell differentiation was evaluated using twodimensional (2D) and three-dimensional (3D) approaches. The 2D differentiation was induced by culturing the mammosphere in a 6-well (Chen et al., 2017; Visvader, 2009 ), The use of these markers has been a beneficial tool to isolate and enrich MaSCs. Moreover, cells positive for ITGB1 and ITGA6 were able to regenerate a functional mammary gland in murine model, which strongly supports the notion that these cells are part of a subpopulation that consists of mammary gland stem cells Shackleton et al., 2006) . In humans, ITGA6 is among the known makers for MaSC with regenerative capacity, although the expression was also found in the epithelial luminal progenitor cells (Visvader, 2009 ). Here, we found the MfMC cultures were also positive for ITGB1 and ITGA6, suggesting that a population of mammary stem cells likely exists in this primary cell culture model.
The cell culture were derived from breast tissue of nulliparous monkeys, as nulliparity is consistent with less differentiation of the mammary gland in monkeys and humans (Cline and Wood, 2008) . Previously reported a study in monkeys that showed terminal end bud (TEB) number was greater with less differentiation of the breast (Dewi et al., 2013) .
TEB has been thought to be the site where most mammary stem cells exist, as this TEB will give rise to epithelial cells (Visvader, 2009 (Dewi et al., 2013) . Importantly, a subset of stem cell markers including ITGB1 were expressed at the highest level during puberty compared to other life stages in monkeys (Stute et al., 2012) . The use of monkey model may serve as a highly translational source to derive a culture model enriched for stem cells, especially from breast developmental stages that are ethically impossible to attain in humans.
Adult mammary stem cells hold an important role in the development of the mammary gland, and are also proposed to be cell-of-origin for some breast cancers (Wu et al., 2016) 
